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1 
A C o n f i d e n t i a l / R e s t r i c t e d  Data Memorandum f o r  F i l e  

w r i t t e n  by t h i s  a u t h o r  has been g i v e n  l i m i t e d  d i s t r i b u t i o n .  
The memorandum d i s c u s s e s  t h e  n u c l e a r  mater ia ls  research 
b e i n g  performed as part  o f  t h e  Nerva program. The f o l l o w i n g  
i s  a n  u n c l a s s i f i e d  summary and d e s c r i p t i o n  o f  t h e  c l a s s i f i e d  
memorandum. 

F u e l  r e s e a r c h  can  b e  separated i n t o  t h a t  r e l a t i n g  
t o  g raph i t e  f u e l  and t h a t  r e l a t i n g  t o  advanced f u e l  forms 
such  as carbon-metal  c a r b i d e  composi tes  and metal c a r b i d e -  
uranium c a r b i d e  s o l i d  s o l u t i o n s .  Cor ros ion  o f  g r a p h i t e  f u e l  
by  h o t  hydrogen i s  t h e  f a c t o r  which l i m i t s  t h e  o p e r a t i n g  
t e m p e r a t u r e  and endurance of t h e  Nerva r e a c t o r .  Other  areas 
such  as thermal  s t ress  and containment  o f  uranium a l s o  
r e q u i r e  c o n t i n u i n g  work to avoid  r e s t r i c t i n g  r e a c t o r  o p e r a t i o n s .  
With advanced f u e l  forms c o r r o s i o n  becomes a lesser problem, 
as does uranium conta inment ,  b u t  thermal  s t resses  become more 
s e v e r e .  Also, t h e  d i f f i c u l t i e s  encoun te red  i n  f a b r i c a t i n g  
ca rb ide  o r  composi te  f u e l s  are c u r r e n t l y  p r o h i b i t i v e .  

The PEEWEE r e a c t o r  i s  a smaller r e a c t o r  t h a n  t h e  
Nerva I (Nerva I1 h a s  been d i s c o n t i n u e d ) ,  b u t  i t  u s e s  5 .  

t h e  same f u e l  e l emen t s .  The PEEWEE program was e s t ab l i shed  t o  
e n a b l e  t e s t i n g  of Nerva f u e l  e l emen t s  i n  t h e  a c t u a l  r e a c t o r  
environment  w h i l e  u s i n g  a smaller,  and hence  less  e x p e n s i v e ,  . 
r e a c t o r  and t e s t  f a c i l i t y .  

The d e t a i l s  o f  t h e  r e s e a r c h ,  i n c l u d i n g  proposed 
s o l u t i o n s  t o  t h e  l i m i t i n g  p rob lems ,  are d i s c u s s e d  i n  t h e  
c l a s s i f i e d  m e m s .  I n  a d d i t i o n  t o  f u e l  iiiaterials, some o f  t h e  
s t r u c t u r a l  mater ia ls  and t h e  g e n e r a l  r e a c t o r  c o n s t r u c t i o n  a re  
d i s c u s s e d  b r i e f l y .  
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The s t e a d y  p r o g r e s s  i n  i n c r e a s i n g  r e a c t o r  o p e r a t i n g  
t e m p e r a t u r e s  i s  encouraging .  
a n  I 
i s  n o t  o v e r l y  o p t i m i s t i c .  

d e s i g n .  

It now seems t h a t  t h e  hope o f  

' s  above 
Nerva 

o f  900  seconds  w i t h  o p e r a t i n g  t imes o f  a f e w  hour s  
SP 

It a l s o  appears t h a t  I 

900  seconds w i l l  n o t  b e  ach ieved  w i t h  the s o l i d  c o r e  SP 

1013-DJO-nma D.  J .  Osias 
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